The Boston Area Community Health (BACH) Survey is a community-based, random sample, epidemiologic cohort of n ¼ 5502 Boston (MA) residents. The baseline BACH Survey (2002-05) was designed to explore the mechanisms conferring increased health risks on minority populations with a particular focus on urologic signs/symptoms and type 2 diabetes. To this end, the cohort was designed to include adequate numbers of US racial/ethnic minorities (Black, Hispanic, White), both men and women, across a broad age of distribution. Follow-up surveys were conducted $5 (BACH II, 2008) and 7 (BACH III, 2010) years later, which allows for both within-and between-person comparisons over time. The BACH Survey's measures were designed to cover the following seven broad categories: socio-demographics, health care access/utilization, lifestyles, psychosocial factors, health status, physical measures and biochemical parameters. The breadth of measures has allowed BACH researchers to identify disparities and quantify contributions to social disparities in a number of health conditions including urologic conditions (e.g. nocturia, lower urinary tract symptoms, prostatitis), type 2 diabetes, obesity, bone mineral content and density, and physical function. BACH I data are available through the National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK) Central Repositories (www. niddkrepository.org). Further inquiries can be made through the New England Research Institutes Inc. website (www.neriscience. com/epidemiology).
genetic influences and access to health care. Given these competing and interrelated potential explanations for health disparities, there was a compelling need for research that simultaneously examined and measured these multiple potential explanations using a multidisciplinary approach.
The Boston Area Community Health (BACH) Survey was designed to explore these relative contributions conferring increased health risks on minority populations. 2 In addition to the primary research interests in the effects of age, sex and race/ethnicity, the BACH Survey was also concerned with lack of adequate health insurance, lack of access to adequate medical care and how these problems influence patterns of disease. The baseline BACH Survey was initiated in 2002 in response to a National Institutes of Health (NIH) consensus panel recommendation that research on urologic and gynaecologic conditions in racial/ ethnic minorities be prioritized. 4 At that time, epidemiologic studies in the field of urology were limited by three key factors that the BACH Survey was designed to address: (i) lack of representation of racial/ ethnic minorities; (ii) cohorts of patients who access medical care and receive a diagnosis (i.e. non-population-based studies); and (iii) reliance on variably defined and diagnosed medical conditions. Before the BACH Survey, little was known about the basic descriptive epidemiology (i.e. prevalence, incidence) of urologic symptoms in the general population or about how they vary by major social determinants, such as race/ethnicity. The goal of the baseline BACH Survey (BACH I: 2002-05) was to measure the prevalence of urologic symptoms/conditions by race/ethnicity, age, sex and SES. To this end, the BACH Survey used a random community-based sample of racially/ethnically diverse men and women across a broad age range (30-79 years) from the Boston (MA), population. From the outset, this initial survey was intended to provide the baseline data for a longitudinal study, 
Who is in the cohort?
The BACH Survey was designed to include adequate numbers of US racial/ethnic minorities (Black, Hispanic and White participants) and sufficient numbers of both men and women, and to balance across a broad age distribution (30-79 years, by 10-year age groups). These requirements were intended to permit examination of rare conditions across major population sub-groups of interest. The final baseline sample, by design cell, is provided in Table 1 . A total of 5502 participants were recruited with similar numbers across the three racial/ethnic groups considered (1767 Black, 1876 Hispanic and 1859 White).
How was this sample attained?
The sampling strategy for the BACH Survey has been published previously. 5 Briefly, to ensure a representative sample, a stratified, two-stage cluster sampling design was used (Figure 1) , with census blocks as the primary sampling units and households as the secondary sampling units. Census blocks were stratified by minority density, and high minority strata were over sampled to attain a sample with roughly 1/3 Black, 1/3 Hispanic and 1/3 White participants. The individual response rate, which was calculated as the number of participants interviewed divided by the number of participants for whom contact was attempted, was 57.3%. 6 How often have they been followed up? 
Sub-studies
In addition to the three waves of the BACH Survey, a number of sub-studies have used in the BACH cohort.
The BACH/Bone Survey is an observational research study of musculoskeletal health in 1219 men recruited from the parent study, BACH. 6 The baseline Endothelial Function and Erectile Dysfunction (ED/EnD) is an observational research study conducted among 400 men participating in the BACH/ Bone Survey. This study investigates the association between endothelial function and ED and is designed to establish the role of endothelial dysfunction in the aetiology and natural history of ED. The study was initiated in January 2010.
Beneath the Urologic Iceberg is a qualitative study linked to the BACH Survey, consisting of focus groups and in-depth interviews. A primary objective was to explore factors underlying the care-seeking process for urinary symptoms. 7, 8 Participants were randomly sampled from each of the six sub-groups of the BACH sample and included individuals who reported one or more lower urinary tract symptoms (LUTS) on the survey. Fifty-eight participants participated in a total of eight focus groups. In-depth interviews were conducted with 151 participants. The Intra-Subject Hormone Variation Study was designed to measure intraindividual variation in hormones among men. 9 Male participants (n ¼ 134) were randomly selected from the BACH Survey's study strata. Two blood samples (drawn 20 min apart) were obtained from two study visits (1-3 days apart) at study entry and again 3 and 6 months later.
What has been measured?
The main outcomes of interest in the first two waves were urologic symptoms and conditions. Extending beyond the initial outcomes of interest, the third wave of the BACH Survey focused on type 2 diabetes, pre-diabetes and metabolic syndrome risk assessment. The characterization and explanation of social disparities (by age, racial/ethnicity and sex) in the prevalence of disease has been the central focus of the BACH Survey through all three waves of the study. All three waves measured a number of other factors thought to contribute to the aetiology of disease or to mediate the relationship between social disparities (according to racial/ethnicity, SES, age, sex) and health outcomes (Figure 2 ). These variables can be categorized into seven groups: (i) socio-demographic characteristics, (ii) health care access/utilization, (iii) lifestyles, (iv) psychosocial factors, (v) health status, (vi) anthropomorphic measurements and (vii) biochemical parameters. Table 3 gives details of the types of information collected in each wave of the BACH Survey.
When possible, previously validated questionnaires were used in the BACH Survey. Specifically, measures that were previously published in a peer-reviewed journal, had reported metric properties, were available in English and Spanish and were already used in field epidemiology settings were preferred. A National Institutes of Health (NIH) scientific advisory committee offered recommendations on validated scales. The BACH questionnaires and project correspondence were translated into Spanish and then back-translated to ensure cross-cultural equivalence of meaning; 26% of the BACH interviews were conducted in Spanish (76% of interviews among Hispanics were conducted in Spanish). All protocols, questionnaires and forms used in the BACH Survey were annually reviewed and approved by the New England Research Institutes' Institutional Review Board.
An interviewer-administered questionnaire and anthropomorphic measures were included as a part of the BACH Survey at all three time points. For BACH I and BACH II, sensitive questions, such as sexual functioning and abuse history, were ascertained through a self-administered questionnaire. Blood samples were taken at the first and third study waves, with serum aliquots stored at À808C for future use. DNA samples were isolated from the BACH III blood samples, and ancestry informative markers were collected. The ancestry informative markers are a panel of markers informative for geographic ancestry that can identify a participant's proportion of European, West African or Native American ancestry.
10,11 DNA samples are stored for future use.
What has it found? Key findings and publications
The BACH Survey's design and the breadth of measurements have allowed researchers to identify disparities and quantify contributions to social disparities Figure 1 Stratified, two-stage cluster design used in the BACH study THE BACH SURVEY in a number of health conditions; these have included racial/ethnic disparities in obesity, 12 exposure to prescription medications, 13 variation in markers of bone turnover 14 and bone mineral content and density, 15 higher rates of vitamin D deficiency 16 and physical function. 17 The study has also explored potential explanations for these racial/ethnic disparities 18 with a particular focus on socio-economic status. Recent publications from BACH demonstrate that socio-economic status accounts for much of the racial/ethnic disparities seen in the rates of erectile dysfunction, 19 nocturia 20 and diabetes. 21, 22 These findings are of critical importance for informing prevention and treatment strategies.
BACH has also contributed to the literature on gender disparities. BACH findings have suggested sex-specific effects in several health conditions, 23 explored previously unresearched areas of women's sexual health [24] [25] [26] and have contributed significantly to the literature on the effects of abuse. [26] [27] [28] The BACH Survey's novel 'upstream' focus has led to new estimates on the magnitude of unmet need for drug treatment of urologic symptoms 29 and has identified populations with unmet health insurance needs by studying both the uninsured and the underinsured. 30 Basic epidemiologic data on health disparities (e.g. racial/ethnic specific prevalence and incidence) had not been previously estimated for many urologic conditions, and disparities in these conditions were poorly understood. The BACH Survey provided prevalence rates by racial/ethnicity for urine leakage, 31 LUTS, 32 painful bladder syndrome, 33 nocturia 20 and prostatitis. 28 The BACH Survey contributed prevalence estimates and identified risk factors for female sexual dysfunction, 25, 26 erectile dysfunction [34] [35] [36] and symptomatic androgen deficiency. 37 Before the BACH Survey, urologic symptoms were not considered important clinical or public health problems. The BACH Survey helped identify an epidemic of urologic conditions and estimated that 52 million adults in the USA will have symptoms of LUTS, urine leakage, painful bladder syndrome or prostatitis in 2025. 38 The BACH Survey demonstrated that urologic symptoms were significantly associated with other major medical conditions (type 2 diabetes, cardiac disease, hypertension and depression), and a dose-response relationship between the severity and Figure 2 Research model for the BACH study duration of urologic symptoms and chronic illnesses was identified. [39] [40] [41] [42] Urologic symptoms were also shown to have a negative impact on quality of life, 32, [43] [44] [45] [46] [47] with an effect on quality of life similar to that of having diabetes, high blood pressure or cancer. 43 Given the newfound importance of urologic symptoms and conditions, the BACH Survey's estimates on the risk factors for these conditions, 33, 35, [48] [49] [50] [51] [52] [53] the overlap between these conditions [54] [55] [56] [57] [58] [59] and the unmet medical care needs 60, 61 for these conditions are important contributions to the field of urology. Figure 2) ; (ii) these measurements allow for both individual-level and neighbourhood-level (multi-level) analyses; (iii) its longitudinal design that allows for within-and between-person comparisons over a 10-year period; (iv) its focus on pre-diagnostic disparities (e.g. urologic symptoms, pre-diabetes) rather than disparities based on variably diagnosed conditions; and (v) the multi-disciplinary approach measures, the prevalence of disease through both self-report and physiologic (objective) confirmation. In summary, the BACH participants are well-phenotyped in a number of key areas (variety of measures, over time, undiagnosed and diagnosed conditions) that could lead to productive collaborations in many areas where data pooling is needed.
Representativeness and generalizability
Although geographically limited to the city of Boston, MA, the BACH Survey sample has been compared with other large regional (Behavioral Risk Factor Surveillance System, Centers for Disease Control and Prevention) and national (the National Health and Nutrition Examination Survey, the National Health Interview Survey) on a number of different socio-demographic and health-related variables. The results suggest that the BACH Survey is highly representative of the city of Boston and that BACH Survey estimates of key health conditions are comparable with national trends. One key difference is that the BACH Survey does not include a number of other minority groups (e.g. Asian Americans).
Weaknesses
First, several key variables in the BACH Survey (e.g. history of certain medical conditions) rely on self-report data. Relying on self-report data is common among observational studies, and research has shown that self-report of major medical conditions are well correlated with medical record review. [62] [63] [64] [65] In addition, every attempt was made to directly measure key variables (e.g. height, weight, blood pressure, cholesterol, fasting glucose).
A second limitation of the BACH Survey was the exclusion of Asians from the study. Although a sizeable minority population in the USA, Asians comprised only 7.5% of the Boston population in 2000. 66 The feasibility of recruiting and interviewing Asians for inclusion in the BACH Survey (e.g. interviewer language requirements) was weighed against the potential public health impact.
Finally, the initial survey response rate was 57.3%. This response rate, although low, is comparable with response rates among other random sample cohort studies and was not entirely unexpected given the lengthy in-home interview (2 h), the blood draw and the sensitive nature of many of the questions. Nonetheless, the study has maintained high retention rates, thus presumably mitigating concerns regarding internal validity. The BACH Survey staff has fostered a close relationship with the study participants and with the inner-city Boston community. This close contact and continued communication through newsletters, holiday cards and birthday cards helps to ensure a trust between the study participants and the study research team and staff that leads to high retention rates and good response rates to sensitive questions.
Can I get hold of the data? Where can I find out more?
The BACH Survey has identified an epidemic of urologic conditions, helped to demonstrate their public health importance, identified risk factors for these conditions and demonstrated significant unmet treatment needs.
Moving beyond urologic conditions, the BACH Survey has quantified social disparities in type 2 diabetes, obesity, exposure to medications, bone mineral content and density, nutrition and physical function.
